Fibroblast growth factors are present in the extracellular matrix produced by endothelial cells in vitro: implications for a role of heparinase-like enzymes in the neovascular response.
Salt extracts of the extracellular matrix (ECM) that is produced by vascular and capillary endothelial cells contain mitogens that are indistinguishable from basic and acidic fibroblast growth factors (FGFs). The biological activity found in these extracts is retained by heparin-Sepharose affinity columns and elutes with salt concentrations similar to those required to elute FGFs (i.e. 1.1 - 2M NaCl). Antisera raised against synthetic fragments of basic and acidic FGF crossreact with the ECM-derived mitogens. Radioiodinated basic FGF binds to the ECM formed by both vascular and capillary endothelial cells, a result that is consistent with the observation that FGF-like mitogens are found on the ECM. The binding of FGF to the ECM is negligible when the ECM has been pretreated with heparinase or heparitinase suggesting that the mitogen is interacting with a heparin-like glycosaminoglycan in the ECM. The digestion of the ECM with several grades of hyaluronidase, chondroitinase or chondro-4-sulfatase or chondro-6-sulfatase has little or no effect on 125I-FGF binding to the ECM. In view of the fact that many, if not all cells, produce heparan sulfates and that these glycosaminoglycans are associated with the external surface of the cell and the ECM, a model is proposed suggesting that the neovascular response induced by tumours and some normal tissues may be mediated at least in part, by the initial release of heparinase-like enzymes rather than angiogenic factors (FGFs) per se. The release of these enzymes would effectively mobilize a secondary local release of FGF from the ECM which then induces a proliferative response.